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(57) [Sft] 

o- F $ ft*<3»S_L-C» , T § #14 ■= t t>**imz% h . 
La»L=5r#<£>. ;<OJavafgli. ro/7Ao-y 

[ *mmicr> Java \-X(077 'J 

J a v aiKSVx^rtT'Uff^flS J a v a 77 'J ^r- 
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imxm i ] m&z-mmzts^x i o^rr o t- 

Hfi^itS Java{K,«v^>-k. £tfSi.£7*:r!; 7"- 
2*vfc:tJVvC. ( a) iy- r-'J£3rU BU 

r-'JXr-k, (b ) Witt"/ yM >-^7i-^.$r 

v-3 y-^-v >/>-Afcn- F^ixT^S tc7)t LTf&S'I-T 

r- U £ttflirr & ?5xa-7XV >y H k . £ JUSTr & T 

[«W*>B*SrS»!] 
[00 0 1] 

[0002] 

[(££<?>&»] ffl&**KS»*TU:» J a v aE«?y 

awfc^^n - h s*i-ew«»ji-c«ff sns - k 

a^fgfc&oTV^. ^cOJ:-3^Xt-A(cJ:0. Sun 
MicroSystemtC J; h J a v a (SiiiSfg) ^O'n— H>7 
xTfftfe^miSt-ioTS^n^y-n^A^. J a 
va OUfSS) Wx£*rX-h-r&h$>*l>h>\-Y*7 

xt&ztwx'^h. zcot;x?-?4x^ mum 

-S^a>TWaWLTSIfT$n-CV^. -I?>J:3fC. Hit 

gi&WfciU&iw- & <k -5 * x y* v-r x-r s <T k #T"£ s . 

tt't-V-t-VTJ £ J a v a»ft^ffic7)iil&^2s-e 
[0003] 



[fiBH^jg&Lefcdfc-r&iii®] aa»«»p>'f >~e 
Java (mmm) {sM-?^ym^^-v^^r 
mmmru*: 7t*«:^ hwksn* «= k 
i o . rru7-->-3 y-awKcr'yy-o- KSii-to 

•H§±T2*fr3ii* £ k j&f»regfc:2:4 . Java(fi 
mm «SI±. #r?t&roy'7A£ISttfca-F^-£J; 

L$r*«S>* IWJava <S»i£gl) Wfgii. Toy"?' 

ttbfllftUTVVSrV^ Java (fUSffifll) 

li. **V<Dffl®£Ktz®&&Wl2sf*iX'Ty'V-y-i'3 
>*yV>v-Yte£VW&th^&l>mkLX^t(: 

[0 0 04] iKoA^tt^Javaf^/ny 

Sun Microsystem^— /I/7 F (Servlet) AP I 
(Application Program Interface) Java (S 
£*(§}«) i&fPqig^x; :7 (We b ) -^-/W^-A^SI 

Pllt >7j:y'Hf->'N'tt>^T-HKW^:CGI« 
mzJR^XK%>i><7)bVX£j$.Ztlte. Ir-TV-y r-CD 
CGI ^^■rcoro^'^Atc^-LTMixTViS^i: L 
X. 77'yb7*-A#fe#tt, WfHWsriBtt 
x 9 YW^m\.Zi. 0 J a v a^ ^X^S^fJffl-f^^ 

Ttr^rT-o-feX £ 4: k JiMM^x'* 

) , *5 ll^flxllf (SunW J a v a^-X(7)7i 

ix^-y-i^ •/ h<7)fflmmstz&±$:®mz i wwt& j a 

v a adminTTU >y b Sr^-rS ) tffoh . 
[00051 If-y'lx >y h AP I li x -r^T^— T'P 
•yWo^V7b\ -r=2r*>*>init() (tJ^-ft) , S e 
rviceO (-^-t'X) fcitfdestroyO (56«) 5:1^-^ 
Sia^-TS (mandate) dfctCiO, If— 7V-yr- 
c09^7D--<^;P^S-r-l.. init()^y-y r-'Ji. 
yp-y h^aWt^fi^itS^Bfai^^. serviceO 

tcn¥ffi$*U destroyO^V •/ Hti. -f-TV-y h-AW 
ihLTV>SB# (^i?*>. ^i7t-^* 5 y+7l-^ 
y-LTV^I.^) {zn&ZiiZ. t-71/yNAP I (i. 
^^EUl^Sriam^SiLTtJ^-r. 7-71/7 hSrt 

[0006] Hewlett Packard«7)ffiji^<- Java Lab Sm 
allWeb(± x JVlWeHtf^ixS J ava<-X^7y 
x^ hCMt'>x7<-^>f y^7x-Xjgftf 
h« SmallWebJi. -^^Z^X^fJ 3.9 h$ra- 
& £ k 3&*T# . * y'y-'x ^ h*>*^-c0^^ ( * V y HDf 
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SmallWebte, BJKFcfftWi, 77^-y3^ 

7"^x 7 hc^?±^^{±^^E vwmWimz&mLx^* 

\,K fliZ, SmallWebCrJi. Ig7r-(^yXf 
Th*). m&A-mmiZi^Xli.. Smallweb^T-A^y 

[00 0 7] ^<<om^H^-<yttJV^TJava 

ava (anffig) wmmmzLtt*^ vtmttizx 

•5. #-<>yi/'- 31/?? - .XV y Kgc()(cJ:S#B3;s 
ftSTtv+yi/x? r-OHlR (reclamation) A^tgtS: 

ol,Z&K:\3.\^\BlWZ1X& (reclaimed) 

Java (i£g^#§) Runtime class gc()^y-y r-'£0f 
ffi-f.IfcfciOtf-^-yi/*- 31^7^3 >-$r^fe?-fr 
5. JVM*\X^U£&V^< L£i§£-. OutOfMemoryE 
rror ( 77 h*7**: U • WWmL-?h. * 

* »J &fmt&&Bifi&\i*Z. t* ! Jav aSS^flJ^t* 

»is>s*^ ^ia»77Uy--y 3 ytit 

#fc'<0<J: 3 (C*g§;h.*j&»tC*f U Java (mm 
0(±. O-^ "J (low memory) VmxmffZmWkV 

(O^J a v affla»77U -y—i^a >lz**: !)7^- ^ 
+ ^rH^-r S i i: t= <t o T#HI$ ixh . 
[0008)fot. Jav alWFgig:fcll2^«»(C 

(no-memory) ^Saa-T Si: ft tC. 75>r Jj-U^r-f 

mm^>v=7i>&mkZixx^h. 

[0009] 

J^UXX/^mX'hh. Java^-X<077'J7-ya 
yv^-ytli, ffl&^HSSfc'f yx h 
<7)JavaiE|7i/y (JVM) rtTiSffe^iT-S Jav 
a77!)7-i/a^/7yD-H, HfT&Jct^-Y y 

i/v7*wmh. Java (e«iffig) iw^rtg<7)S 

a^«8^fci3»tS^7X7r^^a-r-\ Try*-— 

t mcDti#x7)ffl& zmm-r h nm^rv y 

•7— i"a > ■ Tu-yyM, ■ -i y^7i-X (Applicatio 



nProgram Interface (AP I ) ) ifi^mt^tlX^h. 
kifiXZh. 

[ooio] *$&m. mmizmmLx'rtt>tiz>aTv> 

mm%mWKJ:->XJ:K>8L<WMZti£o. Hffi 

tctjwt, miwmiztemimzm^zm^x^Lx^ 

[00 11] 

BJtt, Java (gfliSjfl) ^S^nV^XhTiJiBB 

[0012] zzxmizmm-t&t. *y hv-? i 

4 2r^-LTffla^«S2 0 taft-rsa^b-i -^i^X 

*-y 1 4te. LANifcliWANf, ta! 

^.^VY^V^^ittz (land-linked) 3r»*-y h7 
— ?T'i&-?T*>, *ll£*>y ££13^*7. 

[ 0 0 1 3 J *yXf ACfclto^yea-^yXf A 
1211 774T>hk LTtW^L. ^7-fT>-hT7° 
U^->-3>'2S:^rr-rs„ TV hT7°'J 7" 

— >-3>-2(i. ^5-(7yMy^7i-X4^L 
T. *»b7-? 1 4£fflbT^-^'&S (0U(f. ffi 
ii^«IS2 0) t-fy^7i-7fo. i^tli, 7 
7-f7yh77g7--y3y2IJ, «£A«82 0(dtf 
LTS* (^4i.tf. r»>>a-H • 77'J7-v 3 y3 
(download Appl3) „ X^— h • TTV a>3 
(start Ap P 13) . Xh-y7°- TTV 7"— v- 3 >"2 (sto 
P Ap P 12) ) ^MfrTS. «a^«S2 0(±. *C7)©£ 
Jt-h'XfSt-A't tT»#-rS. ^5^f77h7 
7°!J7-— ^3^2(i. 3yfa- ^j/XfAl 2ttJ{7 

JavaigVyy(JVM) (la^T-T) ^tfJa 
valf^7i7 (Web) y^^-f (H^-f) 

yhTTO^— yj> • T7°U-y hc07 5X7 r-f /l^cO 
*W5rlt^Sffia^JavarrL--y h^M^T. »7 
i7(Web) K^^yhJMRto. 7x7757 
D-'i±. J VMSrSiSL, ?7^7yb77'J7-yHy 
• 771/7 hc7)77X7r-f;P^H»rSrS#<7)^5xa 

-yt^-r. #^777r^/ni, 

?^7T4tV<7)%m* ! ®*>X^h. ZtihmnWZX 
yr^Mi. *yt-7-? 14 (-T^*>. *7h7- 

^ i Aizmmztitzmn-^isy) frt>x^zti&£oiz 
LXi>£<. fo&wt. 77^7yK*ifeo3ytx- 
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[0 0 14] ffi2^&2§2 0(2. JavaiSHVyy 
(JVM) 2 2^M>'Xh-;P$iX7tJ avatt^fg 
I22U:. ffl&;Mg&2 0£ J: OfiMBtc^ir 
^o-x^ll-C'fc^. m^«^2 0{i. J VM 2 2.7* 
T'J *— $s a >*A- y S^jl 5 2i> itfx-:?^ >y jl 
542r3rrs^ ; ey 5 0. J3J:^7b7-7'f>'^7 
x-X2 5£(iii;t.T^.g>., JVM22I1 *7XO-r 
4 2iiJ:imfr.x-y h4 6£<f*.TV>&. if^L< 
ti. JVM2 2I1 A-f-ha— HALy7T-f-V4 4t>« 

zx t * * a*. * * y mm s *ut m$siz x^xuztitf 
*"4 2 (±. ^s^^tt y *— 3 yv*-y> 2 4 £ 

-JHrttJtf** y S^^Mf 3 J a v a7n/7Ati6 

j vm2 2«. a&Att«2 o±-cssfr*H»w-4 

[0 0 15] 77 , 'jy-y 3 y7^-y>24(l *-y 

2sC£>0. ^ y h>7-^7"oha;P4 8tcJ;b^-y 
-* 1 4£^LTT7-y^-->'3^?5X:7r^4 0 
(OT. ^5X7r-f;U4 0i:-r-l.) St^KO. -?-<?>* 
7^7r-f;H0+l:M^77 l Jt-y 3 

(c. ^Wr^MOIi. Java (fiftSft) ay 
> M =7 t/z X ->X£.f&Zti&^- H»> 1 TT— ^-v 

-fhn— Htt, JVM2 2^t7)jVM(cJ:oT<7)^ll^ 
a*TO"C* £ . 77'Jy--y 3 >V*-y>24tt,# 
— ftfcKrtr*? r-7— ?<r-XC075XX3— ¥ (ClassLoa 
der) T&y . h7-^ 1 4K^7X7 

r^/HOJo-Ktl,, -W^^^o-fCi-, 
T a^Tfir t>tT.^ i3l:Java ( SiiiSS ) 1 oadClas 
s() (a-K;7X) .xy-y KtcJ:^Ty*5X7r^^ 
4 0 ^a-H-TS ft OK. 7/ 1 'Jjr-5's/?*-yt 
2 4<2. hmcr>*-v r-«7-*To r- 37P4 

8X\ *7X*r4;U4 0£^>-a— h'-T^i^d® 
3<£f#o. r*7>a-Kg;fc#gfI$fc.Si:. Try* 
-^3>"7*-^>2 4(i^ y h»7-* 1 4*>£>* ^X 
7t4 /MOSrSflL. ^)PfU;7X28a s 
28b £U Java (g||j§S) ClassLoader. define 
Class O^V-y HSrl^aj-r. ?7X28a, 2 8bti. 
Java (SlJffiS) ClassLoader. resolveClassO^ty 
vVZVfft-tZHZk-iXMmZtl. *zri?±y-Y<F>4 

[00 16] 03(3. 77'J7--y 3 y26a, 2 6 
b. 2 6c£^V)<k5KLT5l*f$-££*>£^LT^ 



SixS. -f=2r;b^ Try *->-3 y<0 j a v a?7^ 
T'fc&^XJi-r^x* h-28a. 2 8b£-f yX:?^ 
X-ffcL. *5X^-r>-*xy*h2 8a. 28b^y^^ 
yxtfcS 77U 7"-y 3 y^yy'i ? h 3 0 a . 3 0 
b. 30c£4y£U ^77'j7-y3y2 6a s 
2 6b. 2 6cSr^f-rS^i6(CT7-y*-^3>3j-r 
y'i^h3 0a. 30b. 3 0 c co^-f V (main) ^ y 
•yK£U¥£ttt\ Pit Java (^»iSffi) *5X<0?SS!c 

o-f^x^yxsr^-rscitciy. utTry*- 

09x«f. E3(c^-TJ:a{c. 77'Jr-y3^ 
/yi^h30a, 3 0bl±. it;7X*/y'i?b 
2 8a^yx^yXt*S*>\ TT'J*— y'g^r 
^'x;h3 0cli. ^S*7^5i-r^*x* h28bc7) 

-fyx^yxt^l.. V£~>x. Try*-v"3>-26 

a . 2 6bii. RlSfcSSfH-* £ t *>*T'£ Sit77'J 

*— ^g^M&s^x^yxT'fcSjip. rry*— 

y3^26cli ^(CM^S T^y *->- g VT'$> 

[o o 1 7 ] rry*— >-3>-v^— i^>2 4ti. r>7 

flWSfeftt, «ii*8£«2 Ott. * y r-V-*^^ 
7i-X2 5JtLTV^. e^7f7-?'f^7 
X-X25I1 *54 7Vbtl>S3ytA-^yXf 

a 1 2^*aa^fs2 ocott y *— ^3 is* 
2 4 izm& zmm-z z t itx* & x 0 tc-r s * -y h v 

®tCtJV»T. *yh7-^>fy^7i-X25li. 77 
y *->- 3 J^*-yt 2 4 £ A ->T^5££flSiftffl J 
avafi77tl7-y3y7n/7A^fy^7x-X 
(Application Program Interface (API) ) £fflV> 

t. Try*-^3^v^-i/-v2 4tcjifi-r-s. iaffl 

APICtO. 3yti-^yXfA12f«>Jt-h 
«BSC «i&Wl»2 0^)Bffl^)«l&«j&*-*«IB3&» 

[0018] rry *— v- 3 y?^-y+ 2 4 

li. H^77U7--y 3 y»7 hV-* 14S-1YL 
Tffla^H2 0^«7>-Q-F5iT.SO^^(ct- 

*f i lA^HSfrOJgJSTii. Clixti. APIOloadAp 
plClassO (o-K77'J7-y3y;7X) .Xy-yK 
lz£->XM'ifZtl&. loadAppleClassO ^y-yH(i. 
J a v aO^ 7X77^^4 0^/7^0- Hfeit/^ 
SE. ^7X7 7^;H0{:t^?7X^7y'i?b 
2 8 a. 2 8 b<0ffi^SS2 0 tfeftS Java (® 
$mm) IS^OO-H^S&SL. Java-fym 
?$.fz\,t : J*rX\*4 yy-^K (Just in Time ( J I 
T) ) (0^-f) SrfflV^TTry*-^ 3 
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>*/yx^h3 0a, 3 0b. 30cH^yx 
{tt&ZktzX*). ;7^yx?h28a, 28b 

24»4. iM8IS20±«Java(i077'Jt-y3 
>-2 6a. 2 6 b. 2 6 c<7)Bnj&fc it^jLSrfJI-r h 

0 tCO- K§*ufc J a v a^)T7l) is a >-2 6 a . 
26b. 26c(7>9m*UW-t2>Zbl> { X'%&£dl,z-t 

artApplO (X?-bT7Vir-is 3 » JtVyF&J: 
tfstopAppl () (Xh 'J tr— is a^^VirKt 

gVsrr^^hBOa. 3 0b. 3 0 c SrWLT^S 

""l^f+j . r^Tj ) izhhimOsTTVr-is-iV 

®T't4. #*applClasses() (T7*yy-v- 3 

X) *y»/ K. applications () (rrUt-yaV) * 

V -/ Kfc .ktfapplInstancesO ( TTV tr—is *V4V 

?7^y I ?h28a > 2 8 bcr>&*<?>%,miZ. M 
tti: LT . nt t < iirr y 7--^ a y?^--y> 2 4 

^ 3 yyxh2 3lCtS*ft$fL^„ &tz. mj^r-ya 

y-?*-^>2 4<4. ££^y it/ss^y 
j a v a^*t*^cotpgwra^^^rsgt-r 

»SU>SI«*SBJB"C«. £<OflHRtf)l8teii14. fr 
eeMemory 0 ( 7 V—X^V ) XV -v H t$ J: total Manor 
y() (h-^/kX^y ) -*y -y KfcfflWCfi^tU.. * 
fc. 77 l J^-yay^-y+2 4{i s o-HSilfc 

rr y a >&t >u- YZtitcmam^K % 

iJitf^-v >y v->'y'$iTJtTr y y-is a >SrT^o- 

dti{4. »* L^HHtfJJBjB-CJi, setFreeM 
emoryLimitO (-te y h 7 'J — 0 >J 5 -y h ) ^ V y F 
ii <fctfsetFreeAppsFirst() ( -fe >y r- 7 'J — T7*y 
3>-7t-XM ^<y-y FSrfflv^TH^^^. 

* y <?)$ijisfc i ixrr y ^ a >-£ r >-o— 

Ili^COV^T^. getFreeMemoryLimitO (y-'yr-7'J — 
X^V y 5 -y h ) *y -y Kfc J;T/getFreeAppsFirstPoli 
cy() ( ^>y h 7 y — T7*y *r—is a ^ 7 r — X h# 'J 
- ) * y -y h* tm^XWfetth Z 1 £>. <IOffif 
$814. 7ryt-y 3 y7^-y>24^yi; hrt 
^vy Xif- TVUC. #T7°yy--vayyxh2 3 
x> h y ftfcgij/? C07 -f -IV Yk LT. * £(455'J* (0T 



yo-KT-T^y-f < yxh2 l tt-C^tt§itS. 
[ 0 0 1 9 J ^>>y h"7— y , 7*oh3;P4 85rfflV^"C. * 
•y h"7— y*-f V^7x-X2 5$r^H-Sr7*yy-v-a 
yv*->->2 4l::#f-r&*>y hV-x*rx*-bX*iS« 
SftS. *-y bV— ?7°Ur-3/P48J4. vi<oAKDfl& 
<?>mMcoBBcr> o *>0)frn<?>t><Mz «fc oTH^-TS J: 3 

[00201S1 <7)H^<7)^-C{4. *-y h 7-y*7*o 
h 3^4 814. Java (mmW,) 'Jt-MV-yF 
PfJfJ (Remote Method Invocation (RMI ) ) £fflWt 
|ga$^«>. Ja vaRMICtn, fificOJ VM^SS 
LTV^^7^x7 htCtJV^TiS^tfO^y -y YBf&Zft 
oZbWT&Z. — flgtc. RMItC{4. ^7*i/x^Fco 

^yr^-fx*. ^ijfcit/^y-y K^f-<xn7f^t 

f?4"0RM i <7>a^ y ^-a\ 7 H h-r-s^ 
rmi zmsRLxmm-t&t^ozkte. nmz-m 
f§2 ofcit^rryT— ^-a v^^-'j^i 4tm& 

( interact ) ^Th9 : y^ T> b TTV *r—is a J a 
va<-Xt*5^fl:IUl^. fffi^ffit^-7'^x 
^•h^^-XA CORBA. DCOM) tR 

MU«:li /'J7y>'#4U -e^ctO. ^5 

a Tybiz&^xmcowmxmnizm&A-z k*^imt 

tzh. 77i;ir-yay7*-y>24ll RMIJft 
fflUUt-h^^-iryh 1 2*^iSgconfaj$rSA 
tt-g>^i:fc40. 77^-y 3 y2 6a. 26b. 2 
6c£o-FU MteL. WOthZtifiX'^Z. RM 
I ^C— XOT7* 'J^-y 3 y>^fy^7i-X 

[0021] ^2c0fBlO||Sfi^®-e{4. * vb*7-7 
7Db3^4 8l»7 K7^V^7 h (tflRtf. TC 
P/IPV^7hrohn/H S:fflV^TI^H§fl.S. 2? 
.^7/M2 (ayta-^yXfAn) fflST|5l« 
CJava (fi»1«i ) #<£ffl£iX&*£. * «y h <7- 

x^a 1 2 > («a^is^2 o ) mt<?>mjT 

X' — ft L-X^h Zbt: &SE.~$~&fc&>liZ , Java?7X 
rtM-/ b7-?rnh3/t/48S:7 77to (wrap) 
^i:(4^T**.|». 7y4T>bl2. (ayta-^y 
XfAl 2 ) iWi7r , J^-y 3 y^-y>24* 5 

w±-?z>'*itm.(Dh&*"s bv—7<r)m\&<r>7u<v?tt, 

2:. ^-y FV— ^7°ohrj;P4 8^'||fi : t<(r^^i:S:« 
mtht&>\Z. »*L<I4. Java (g«*mS) Sock 
et.setSoTimeout()p( y y KCJ: 0 . £ Jtt4 J a v a 

( ggiigg ) InputStream. avai lable() ^< V -y H $rfflV 
•C 7-o y ^ ^ t i; tt < ^> V «0f- $#t-l» a&» 
Sr¥iJBrrS Z k iz i 0 . readO ( miti L) »ffOfc«><© 
#^><0^-f A77 h*^^$il-C 

[00223 j&»j&>S*-y bV—fV'iry h7*D h3;P^r 
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5fc0 1 mmmXM. . of * § ti& X V >y H Sr^S'J-T €. 
JH-A-f hi:. **UC«<, (wrapper) iz£ *) 

fittf. mmztiz. mt&. ? 7x77-^4 o sry 

<fflj2 ! ^§s2 0 <0* -y h V-7 7 h l^Xi: SrjMfl?- 

:?<9:7 5X£T*£> 0 . ^x*^ -i V* V y h' 
tr*^*^^^-^^^ h^'-eof&lcg!*. gC;7X 
x— 9 iists/U hi^comzm< . ro h a^cofa 
- h* £ Sdfrf £ tzMz . {KSxn - h' .X V •/ h' Sr^- 
Y-$-h*7i?3.7 h*x/h**4y££*i-g>. ?5-f 
T^h 1 2 (3yti-?yXfAl 2 ) (C^V y h'Of 
ffi^S2-3i-rc:i:$r. &fH§ftT^£[i3«cD7o h3 

-^^XfA 1 2 ) fc&lje>£, fS*tC*tL*v h*7— ? 

O^tfjL— ^^fi> 1 2 ) A { lo«0ia*JVM2 
2(cMfrr-l» (talk) cWCifcO. SH^TT^f h* 

Ai2) a*. mkimMLxm^xK&nzw^ (?w 

[ 0 0 2 3 ] *f * U49t«0JBSrc«L 77'J ^-v- a 
y7^-i/>24li, Java*»/h7-;t-A. T 
r'J^ayt LTHSSi-U Java (9£j8jf() 
II*— h* V y h'Df ft ( RM I ) TO h »7 x 7>* 

*x h^s^co*:*^; w /*~r*x hio^ro h 3 

;KHTTP) . ^/diTC P/ 1 PV-jT"/ McJ: &7* 

7*1) $r— 5^ 3 yi/WD h x h "7— 7 7"U 

ha;l^4 8t3-h'-(t:$iiS^$rSAti-2.. ±3*Lfc 
idt;. *-y h*7— :7To h 3/h4 8 COWRO ^ 

4 0<?)^>-o- h'T^S „ # £ L^Hi6<7)^®T'{i. 
f^XyrJ )V4 OCOf^ya— h'te. loadApplClas 
s() ;< y h' £jtliloadAndInit() ( U- h**J itflBB! 
ft) ^V-yh'^BfttJ-r^fctCioTSIlT^a. ±ML 
tz&olZ^ ?7^77-fM0li JVM22*>'Jav 

a ? ^ .x:*7Vx ? h (rry^-^g y^yyi ? h 

30a. 30b. 30c) ££j&t&tiMzfmT?&'< 
>ft'J<OJavaAM h3— h'X h l»— A"C2bS. 77 
y?5X7r-(;l'4 0^* U 5 0^)^ 
^o-h*(CjDi.T. 77'J7-y 3 y2 6a, 2 6b. 
2 6c*>18^££>ii>t9>.g,a&?5X. £WiZ<7)79 
X7T>f;H0fc:tiilli77 l J7-i/3^7X28 
a. 28bt^>^7x-X{,^!t, ;**D50<07 



TV *r-*/ a y^f -v v is*. 5 2\,zy*7>u- h'§*tS. 
77!) 7-y 3 y-7^-y> 2 4 ^75X7 r M 0 
0^*l) 5 O-^^-v y^^Sr^TflgC-r^Jt*. *<y 
hV— ^7uh3M 8«i. startApplO (X^— hT 

rt» ^-^ a y ) ^ y -/ h*of a^f&fcgK initAppi o 

(Wft77'J7-y 3 y) >V y h'fciO. J**'J5 

o <,zmm lx v ^sett y >a- k $*rc h s ? 7 

yn- KStl&i:. Java (SiiialS) ClassLoader 
APlSrfflv^. ^7X7r^f;H0tBlitS^7X 

jfr^'x? h2 8a. 28b*M > X? > XfcZtlZ, . 
ClassLoader. defineClass()^<y -y h(i. ?7X7 yf 
h7W*^^7X^7i;x^b-2 8a s 2 8 

£~>X4 >-XJi-7'^x ^ h*>'^$tt^< y y h**>' 

Dfai^^. fPf7D-fe7lt Java (gSSiggl) CI 
assLoader.resolveClassO API £-Pf JfJ^"Cli;{Cj;-5 

[0024]77X^i?h28a, 28b*>*o- 
h'*Ji:^«§ns t . -Mi: LT^SI*S^®-C{i J 
ava (S^iffi^) Class. newInstanceO APKCj; 
0. fytt-f-J^-? h28a. 28b^yx^yx 
t*S77 'J 7-y 3 7y'x ^ f 3 0 a , 30b. 

3 0ctf£.f&Ztl&. 77'J7-y-3y3j-7y'x?h3 
0a. 30b. 30cti. 77'J7-y3y26a. 2 

6b. 26c *Wtokfht:ih\ l zmw.<r>x y v h* £nf ffi-r 

(^* { J>S. newInstanceO (^i—( yx^yx) £ 
Offfi-r^K. ^^XpTr^'x^ h28a. 2 8b«. 
K1x£ i: ^^fy * )V h <03 > x h =y 9 9 LT v 

[0025]77 l J^-y3y26a > 26b. 26c 
«:. ^^$tl7cT7°y 3 y^-T-^'x^ h 3 0 

a. 3 0b. 3 0c£0Rlfa^y y h'S-DfajL. %<?)X 

v>yFt,zmnzm-tztt,z£->xm?TZtiz><, rrvy 

-y-3yv^.-y>2 4ll Jj-y^'x 9 hOOf ffi-f-X y 
•yh'. (S>Si:-rtttf) 

[0026] 1 ocoH*fe<7»)g.®-C{i:. •tK.X<7)TTV * 
-is 3 y{i. Of mt* y -y KJ^tl. Java>fy^ 

-xtrivrfiZTB-r. 

public interface ApplBase 
{ 

public void main(InetAddress 0); 

} 

I«-fy^7x-Xli, 77 l J^-y 3 y2 6a > 2 6 

b. 2 6c<r>mft^zn#>Ztl$>Wmcr>XV yYX'&h 

4 >X?>XXVvV TnainOj £mfet$>. ZtltfJ 
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30b. 3 0di rrn-i'3yv^-»2 4.i: 

J:>,. mainO^HtT-rSfi^^S^Hitf^fe^ 
HiTr'Jir-i' a 24« J a v a (Sit 
{i. mainO^V v H<i. ?5xmyo-HLfc?5 

>fryh.(3yea-^^fAi2) -y 
[0027] m^mmommx'te. j vm 2 2 aw^ur 

Java (2$§iggl) RM HCJ; Of 71/^^3 >Sr-9- 
y>2 4C^yn-h'?^ WWi/n v£fflwc 

BfM<o^y >y K«om;^— i^y^^assg^ft 

4. ?7^yy'x^h28a, 2 8b#u-r-'$ix£ 

va (Siif&fl) getDeclaredMethodOWft^tlS. g 
etDeclaredMethod()iiMethod^-r^x ? h $rjg-T t ^T' 
fcof. fethod^y-^'xy-Mi. invokeO (ofili) £Bf 
fclci 0 , -e<0^ V >y H^HtrT4^{cffiffl-r 

[0028] s(zfl&«^£tojE*B-m. t^Twrru 

3I£ix&.X y -y h'#o¥aj£*i.£ . 
[ 0 0 2 9 ] TT'J ^-i" 3 2 4fci. H*t 

^fcSr&fc. TTVlr— ygy26a, 26b. 26c 
«0*fc$3lfT«JR£iE»r 4 . 7X^yy'i ?N2 
8 a. 2 8bte. ZcofvZ.crrff&th&J y*.?y*. 
^m^\th^cr>^yX^yX^Xh2 9a.^ 2 9b£ 
^yx^yX'JXb29a. 29bc0#x 
yMJil 3Srr'J^-^3>'2 6a. 26b. 26c 

[00 30] rr'Jy--y a y7*-y>24li. 77 
ij7--yay2 6a < 26b. 26ctltttSJav 

•?-dL=5:tm(f. JVM2 2{ii^T-r?.^fci:^4, T 

^T-T-St. W7'Jr-y 3 >'2 6a, 26b. 2 
6 ctfUi^JIWLTV^^o (-f^y 
X'jXh29a. 2 9b(Ci3Vvtf£S'J$*l-?>-f >X^>- 
4H^«»^^f-r 4 £ t tc J: 0 ) ia» L . 
^7^7yx^h28a s 2 8 b fr**^ U 5 0 1*]^ 
t7yyy'$flStW5rV^. ZVfvtt^iSx. 
?h28a. 28bAW-<-y> ? - h$ti4J;9 



[0 0 3 1 ] ?7X^7y'x?h28a, 2 8b0Jft 

(W&WlX'$>?>. 77'Jv--y 3 y26 a> 2 6b. 2 6 
ctfmftZtl&mzTznj <!r— y 3 y? 7 X (^7^ 
yVx?M fc^^n-HtiftOC 77'J7-y 
3 y?*-y>2 4li, $F*L<«. f7t;i-VW7 
^7yx?h28a s 2 8 b£3f ^ y unlo 
adAppl 0 ( 7yn- K77'J7-y 3 y) y H £JH 

5 2 7*«n-^*U *fctty-p«*y««OlSftfc LT 
T>-a-H-r^^7X$-SI>?-r4^-^A. ^7X 
^■7y'x?h28a. 28b5r7*>'0— F~3~<E>,> L 
v^3lj5S<9»m. ^^&'J1^|y\>'H7 2 7tcJ:-?r31 

setFreeAppsFirstO^y >y K£ffl\,vCl&t$*t£. setF 
reeAppsFirst()^y-y h'tCiO. ?5>f7yMi. a— 

**v£ttzs-x*vw&&>%&izTyu-FZti& 

ztiiz, 77x£Tyv-F-tz>tz#><7)T~rO'y 
-^3 ycommnf^m^rr^TT u ^-yayyxh 

{C&ivt. #xy b !i (;7yo- K77^f * 'J f O -( 

^i^T^-r4Ci:* J T'^4. 77'J7-y 3 yv 
^-y>2 4li. 77^**wi<'y7'^hZb\,z£ 
0. y-7X(C^tr4#Sg (reference) £&RfU ^ 
(=J:oT. Java(g*?yy2 2(3. 7 7Xt/y'i 
?h28a. 28btJft6Xf-<-i'i'' - 3l/?y 3 y 
'*ffirfr=flrV\ -£LT. ?7^7yx?h28a. 2 
8b£WfJfflLT. ?7X^7yx?h28a. 28b 
<r>mtz^y^y^3 0a.. 3 0b. 30c?:4I 

[0032] 77(J C7-— 3 y?^-^ 2 4 

Ji. *f£L<<±. 77'J7-ya V^Tfcitf/lfc*: 
li7yo- H £*u-if£T";5 T £> . ^^U50 ftco?- 
7*^f A- •/ y x 5 4^77'J 7-y a yf-?^t 7 

isyr&m&ta-*. mtLx. tffxh^^yt 

fel«Java77iJ7-y 3 y* ! M. 77'Jy-y 
3 ytfm$)i l zWnZlxz> t -fa y h 7 -y rfff$B£«^4 

*lftrr-r4«^-tci 0 iggteSgfrTS £ i: 4 . £ 
<7)0>JTi±. 77'J7-y 3 y^-y>24IJ, fXh 
i^X-fAi&IE (calibration) fit#8£=^ >y S'Vy'f 4 

^r^-y>'i5 4(C^-vy£y^y'-r4 l IttC < t 0. 77'J 
^r— i^3 y-?*— V* 5 4lif- ^o#bs^^l. 
filtiot J a v a fE®-? yytf-i'S: 
■ ^UfhZtt^Xolz^Z. m-yX. Z<7>mkX'cr> 
7-7**r-yz/y7lZj:K). HtM«i^S77'J 
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[00 3 3] 77^-2/3^-^2 4^ 77 
';7-ygy2 6a, 26b. 2 6c£o-^^y4fc 
fct/-^y^?£ff&SEIt&J:?i£A*. JVM2 
2*<. 77^-^3^263, 2 6b. 2 6c<0Slfi : 
4 , l-^ i E , JS:ffiV^< LfzisiS. OutOfMemoryErrorX^ 
77'Jt-y3>7*-i'>2 4tt, 

**U'EfllA>'F52 7tt. JVM2 21CJ:-?T^$ 
ft§0ut0fMemoryError<92&£CJ: DUfrt-f. i 3 M># 
loaggfteHgRTCtt. ^t'J'raAyh'72 
7ti. W7(J^-y3y^t7ya*^77^7 
i^x?h28a, 2 8bt3j:t^m>^-->'H^7v ; 
x?h30a s 30b. 3 0 c$r^(cy^7rSC:i: 
fcJOffWrS. *^-yi'x$:ft7t?9;**7'v : xx > r- 
2 8 a . 2 8 b J: T r U ^- y ? h 3 
Oa. 30b. 3 0c$rr>-n-H-rSJl^{i. setFre 
eAppsFirstO^ V y K£ffl^Ti£5g£*L.g> . fc&^Ji. 

^Jtmi. y^i)l^:xK7 2 7gJH::*iVYt:3- 

ilS. T7"'J7-V3 y?^~y'-V 2 4{±. Java 
(^»i§S) Runtime.gcOy V-y H$rOf m-TC: fctc ± 
0. TW*—Y%1Xfc? , 5**-riSx.9 K28a. 28 
bfcJ^Try^-i^y^TVx? h30a. 3 0 
b. 3 Oc*i0JR (reclaim) •5rtg-C?)i.ii:$: JVM 

2 2tcijifcrt&. m;^--^3>'dfA'-y^jL5 2*^ 

?7X:*:/;y'x? r-2 8a. 2 8b5rT>-a— h'-TSi 
i:lC<fcO. W7X^7y'i?h28a. 28btcre 
itS 77U ^--v 3 ^ 7y'i ^ h 3 0 a , 3 0 b. 

3 0 c «t^7fciV7yn- ^t, 

r r u $r-5^ 3 ymftcommwgtfmmx'jb s , y 

7X^'i?h28a. 2 8bSrT>-n-H-rSH<r(C 
r7'J^-y-3yji-7^x^h3 0a. 3 0b. 3 0c 
fcTyo-h'-rs.Ifcfrlfifc LV^. -^TC. ^77 

Sili. n-* * y Vmiz&g Lxm« lz*^V 
m&t&i)\ tfzltTyV jr—is 3 ^colgjilSrir-x -y 9 
*'{>h-f&Ztl l Z£<0Ty'V J Sr-~>3 Vifi1r3.v9i£ 

<<vv <7)miz$m£mm't& <r t & i: 5 t-r & i 

[00 34] 77Uir-^3>'V^->'>24«i:. *f4 
T'fi. rr'J^--^3>'-7^->'' J S'2 4{±. 77'J7- 



y3^yya5 2i>i^f-^f7ya54^ 
{CtJ(7S^7X5j-7^x^h2 8a. 28b. 77'J7 
-ysy^'i? h30a. 3 0b. 3 0 cfciy^ 

[0035] m^mm^mmx-it. ^^omm^y 

D-7'J- (low-free) ^t'J t«i/-7'J- (no-f 
ree) y^'JB^fcrii. ^^-7^5 2, 5 4^* 
y^'x^hSrK^L. #gfcySfcf tf-Kvi? • 31^ 

OtC. ^<-y->* • 3P?y 3 yii, 77'J7-y3> 
3r A- y y'x 5 2 ^/ctix— ? A- 7ya5 4i^7-ff 
A2r^L)tf*tC J a v a (g«ii$g> Runtime.gcO^ 

y-y HS-ofaj-r.rtfcjr^-chy^^fLS. 77'jy- 

v-3>V^-^>2 4S-||fi : -r^^. -Htfr'u-.X^ 

•mmrfcwty^ u 5 o ££-<o i a tcgs-rsa*:-? 

7yj.5 2 ^^•yi' a 5 40^^0^ 

•y i/*.frt>&mzTJ "r^tm^-t^ frb^lZtX' 

*s^^-xtii, T7uy-— >3^5f7> ? xy 

h30a, 30b. 3 0 c *>J:LTOI-r6? 5X*7y 
x?F28a. 28b£Bfc*L. £SCJ5bT*-*l6£ 

s^yo-Htijmtfts. zcommit. 
^x^t. 

[0036] 77'J tr— is 3 rt)\Sr— 9 

^-7^'x^hJi. ^l<ii ^wi'yyjyRwim 
izftm^htz#>\,z°sm%m Y )w\«x'$>h x o izmtzti 

X^&. ^n-AVl/f-??7X*«?7X^7yx^ b 
2 8 a. 2 8b^yA't LXmmi5tl&t%-£. ?y*. 
*7y'x;N28a. 2 8 b t>£fi:'gmZtl%^k 

t T'y ^ l> ii^rv ^ >y*c?— y ^Pt'- 

?7X^7yx?b28a, 2 8 b Z^mt%> i£ 
W^CiTCt, HtlSiRfc**. ?7^=t7y'x? 
h28a. 2 8b(i. ? 7 x^y;Wj:<^y7Kt: 

^. *?*L<{i. ;/o-A,^-;y-*7Vx? Mi. y 
7X^7y'x^h28a, 2 8 b £«Hf i t {i=3r 

[0 037] @4«i. 77 l J7-y3>^7yx52 

(7>^<7)-^ji: Lx<7)mm<mmtt-$mE 

-hT'S>l». r7'Jy--v-3^-7^-^>2 4li. ^7 
^(7yhtl>53yh:WyXfAl 2*^^€r^ 

frrs (402). g^Uff^io^^y^u^ffiffl 

-?hb (Mz-H, loadApplO. loadAndlnitO. InitApp 
10) . gfi Ltz^<DmfUz±*)a-jt^V£fclZS 
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-> * v vmt %-ot:fi*gfr£nm-t& uo4) . 

h'-fS^XsJ-y^x? r-2 8a. 28h&£Xf/$.tz 
«77 U t-y a y^/y x ? h 3 0 a , 3 0b. 3 0 
(4 06) . *LX. MmLtt7i;*? 
Y ZT7V T— i<- a >*t -v •/ •> a. 5 2frhTVa— K^- 
S (4 08) . S^it^^'loadApplOiJttiloadAn 

^•y^'x^hSra-Kt^-rS (4 10). g^'lo 

adApp()^-cs>s^-. **8S*ut^Trs . s&pi 

oadAndInit()^*7t(iInitAppl Og^rCfc T 
y 3 y^7y'i^h30a. 3 0b. 30cJ 

-fyx^x-ffcL (412). *<og3<{££Tt£ . g 
**5startAppl()S*T'?>S^-. MLXTTU 9~ — >" 
gy^-TVx^hSOa. 30b. 3 0 c<Dmain(M V 

(414). ^*%topAppios^T'*>i>^-. ttu 

f-z/BVZWjkth (4 16). ®;ft#unload(m3< 
X'b&%&. ^7X*/yx?h28a. 28b*T> 
O-H-fS (4 18) . S*#setFreeMemoryLimit()g 

yiaffi£l&g-f & (420). g*rt%etFreeAppsF 
irstOS^C*!,^-. u-^y^cJiy-^ytf 

y;7X28a, 2 8bii3 ( k^y^*x^ h^7X3 0 
a. 3 0 b. 3 0 c&miR2tl&mft*&ferZ (4 2 
2) . 5EfcWPte"£ (flttJf . HffW)77 : 'J^-i'8 
•yf^Ztfu— VZtlhfr (applClassesO) . ^"Ttl 
^TT'J^-ya J'tfSfefflWfcSfLSa* (application 

so . v»-m<orry^-^a>'*«*swT«*' , c** 

#• (appl Instances ()) . £f<0< & V^ffifflnj-fg^t 'J 
Wft&~f&fr (freeMemoryO) . fO< £>VVl£^ U 

(totalMew>ry() ) . DftJEB 
ilffi(iMT'$)-i»*» (getFreeMemoryLimitO ) . £*iit9 

^&fc!h?>M&C0MfriZ1i>ifr (getFreeAppsFirstPolicy 

0) ) . znm£ttm¥TLm^zixt:^*-i?zm 

■? (424) . 

[ 0 0 3 8 ] u-* ^ 0 £ tzteJ -x ^ y 
£f:&5gU:*§£ (4 04) . ~MtLXcrmm<?>&m 

£U Java (§»B!^) Runtime-gcO^V y HS-Of 
ttj-f -r fctci 0 . «HS*L*V%3j-y^* ? h*'77'J * 
-^ 3 y^+v^i5 2*^^*$it-?.J:d(c-r.S.. ± 
j£Lt:£o1,Z, Java (^HiSfSO Runtime. gc (My 

V9 Y-thc\h1fiX* s^6. *JHSft$r^7 9X2 8 
a. 2 Sb^T/'J^-y h y^f-v ?yx 5 2*^ 
Bfc*§:h.6. JVM2 20^3SWCJ:oT(i. 



XOClassLoaderjj-y'^x 9 Y iittzrf—*."/ : J • a\y 
9 hZtlh 9 5X£: LTm&tLXi±%t>&^i>cr)b L 

[0 0 39] 05(2. ^HJSrfilffl-rSv-XxASOO 

x%.mzti-z>3i%m&<7)Mmt>S'&ttix\^. msiz^ 

■t£olZ^ ?5XApplMgr5 0 2li. 9 5XApplication 
SlOCOlft&nJyXfyX&gm-fh. ApplMgr5 
02ii. 9?4 TVr-^XApplClientSOSfc'f y? 
7x— X-$-htztb\,Z^ 9 ^XClientProtocol 5 0 6 IZM 
m^h9"7 XServerProtocol 5 0 4 S. «1C 
Iffi^L-CV^iafc, Ap P lMgr5 0 2(i. TTVT-is 
3 is\ 2 4 StU^S 7 7^T'ftS . Appl icat 

ion5 1 0<±. <r>T7VT— xgVjtf^HtU 
V*&. ServerProtocol 5 0 435 itfClientProtocol 5 0 
6ti. ?5-f TVM y^7x-X4S:l5St-S. Zti 
t>li£HZ^ 77»Jr- ^g^-e^-^'A-^^XApplMgr 
5 0 2 t ? 54 TV Y 9 7XApplClient5 0 8 tOfflCD 
^•y YV— 97'C!Yzi/U4 8&Xy-bMk't&. 

[0040 ] mi 

9?X : ApplMgr 

Mm : TT9 T-is a V? *T&fc<r>9 7^ 

Application 
fe^ : m— CDT7V T—is a fMt 
9vX: ServerProtocol , CI ientProtocol 

: ApplMgrtC J; r>XV h ^iX-i. 4 >9 ~7 x -X 
£*rAppl Mgr^ 7X t ApplCl ient? v X t <?5ra«0^ y 
h V— ^7*n h 3;PSro5r7"-fe/Ht 
9yX : ApplBase 

: ApplMgrtCj;-p-Cffiffl$^S3t*6(CApplication*>' 

LZinxif a ^ ^ y -y h Sr««-r s ^y^7x 

—X 

^7X : ApplCl ient 

123^: ApplMgr;? vXtmkth -Mt LX<7)974T 
yYmTTVT-i'my 
[004 1] Se2 
^Smf : ApplMgr. idata 

*x^y : Stt 

fffi^ : Application^7X07^7^W A$rlii.-r#M 
~th'j&g<r)&>h9' } a— )^)V^f— ^flWN -y >- jlt^— 7* 
get* y y H*3ilXset* y y KKJ: 0T^-feX$^ 

=Sh? : ApplMgr. iappls 

Iffi^ : ApplMgrA-'l'BI-ri, J: 5f^$^Application>r 
7y'x?h«OM0 

: Application. iclasses 
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: Cl^ApplicationtcMjl-rS 9 5X(0A >v is 2.7- 

xamwmim^xr^- y r-^-a > ££j&-r& <r t 

: Application. iappls 

: StEHfi : 4'^TTy ^— >-3 >"^^ lsX9>X<T> 

VX9VX**7V9\i*8&1Xh&4 vx9vx{zr> 
^XJ >9Vs<>hZtl&. 

: Application. imainCl ass 
#7^y :JStt 

ffi^: HfT$iX-i»main();U-^^^^-tf^5X„ Hfi=§ 
^ffif : Server-Protocol . isock 

IBi£ : ApplMgri:c7)iift<0^(Cffiffl§ix2>ServerSocke 
t. 

£,tft : ServerProtocol . iapplMgr. 

IS* : ServerProtocol &$> £> «9>-5>l&5: f3- H L- _ % 

d. ft-Sv^i. ServerProtocoHcfti.T , ApplMgr. lc#t 

•rsi£S<oRMiPfaj-ct><fcv^ 

: CI ientProtocol . isock 
Iffi^ : CI ientProtocol #*Server Protocol fcillif^&^K 

[0042] meii. mtt? ; yxcr>u-YZm?n^-& 
t$b<F>9 vX^M^^tisXy-h. 5 0 0<r>7a -y y 

^-v>^7X-C$>-SApplMgr5 0 2{i, 

2 0<7) J VM 2 2 C&V vr2gfT* 0 , JL-if 

fr4><7)ApplClient5 0 8lzMLmtt9 JX&m&frm 
<&2 0izyv>n-V-r&£oifo%i-Z>Ztlz£y) . y 

[0043] *3 

<K!fc : ApplMgrtilSlfc J VMTSWt+T**. 

m&\T7vy— is 3 ^izmm-z 7? x\±, jvmc 

^£fU Z<0$itt'< yX?>MZt5^Xinit0J<V 
<y r-'*W£l}$:rU>. 

User=ApplClient(C*f tff^^rrry^-^a yX 



S-ApplMgr^HfrLTV^iffla^Stcr^yo- r-'-f" 
ApplClient=TTy 9— is 3 >";? yX^V^yu— r-'-T 

h-fcxhrnrufyj* 

Cl ientProtocol = 9*7 4 TV Y<F)1ztib<F>^ >y h 7—9M 

m&wmt&*x hW9 *7X 

ServerProtocol =ApplMgr«9/£#><0* -y b V— 9Mi&£ 

ApplMgr =77'J r— 3 is-Y 9 \7X 

Appl ication= >u— V ZtltzTy° V 9-— is 3 

ia6t*-rcfc9tc, 9'7>u-vmmt. 9v^tvy 

3-— if75XApplClientU5 1 63£c7)7 TV h 

If 7* y r— >- 3 ? 9 -C T > h T T 'J 9-— is 3 VAp 

P lClient5 0 &<^<?)3-— J fW$.6 0 2tJ:-)T»t 

uWM'Cli, ^7-f7yba- T^7X-C'S>§App1 
ClientU5 1 6t±. r D 1 ^Ar? 9 9 k . *tllzm< 9 
yXT^Z&tsyTJ/M&mk. mzzixlzm<9 

=9x^-9 zmmt^ * r- v-9 y- h* t 

£tf>0rctt, y^x^r-yii rtestj k^if 
t>ti. mLfrW8s2 0<7>^v hV-99-VTVUX 
it. r HP j b&mbtlX^h. J--if^^602fc 
J;0. ApplClientSOS^'Uff^tt. 9=7 X rtestj 
y-H THPj lC^»7>-a-H$^. Ap P lClient5 0 
8<±, rtestj \,z^1xh9 ; 7Xir-9***zV\ l zm£ 
L . -e^f^Cl ientProtocl . loadClassO * V -y H S-Df Hi 
Lt?7X^y''>yo- h'-f § (604) . ClientProt 
ocol 5 0 6(i, 9—Y r H P j JLcOServerProtocol'Vi?) 
JT-y h"7— ?14 3*?>-3:x£flMU *7b7-? 
1 4 2r7>L-C^ 7Xf-^7 rtestj fcWa-r^» 

?7Xf- ^?riift^--g) (606) . ServerProtocol 5 
0 4li. m^iS^V : 9yXy : —9^r : ^-Vt. *cr>& 
ApplMgr. loadClassO^y y VZWltiLX 9 xXZzi— 
( 6 0 8 ) . ApplMgr 5 0 2 1±. £S3r£>te' ? 7 
XtCttLT Application*:/^;,:? h*£j&-t& (6 1 
0) (-r^*?*). 9yX\$mz79'V9-is-il<'*^v 

isx-iZ^fy isyy^tlX^^) . ApplMgr 
5 0 211 Applications 1 0C01oadClass()y V -y 
DfffiL ( 6 1 2 ) , -e-h-tcy 7X rtestj t:W»-rs^ 

ApplicationsCOApplMgr^r-^'yv-jLWtjD^iX (6 
14) . ZtXtf l gmt&Z<7)Ty°V9—i'a>J-y r i;x. 

9h^co9*7x rtestj o#jn$r^-rs id terry 

r-^3yyxhApplMgr.iapps2 3* { |ggf$iX^ (6 
14). X3—Y%tiX^h9xX rtestj *^-<y? 5 
XT'ibi.^, Applications 1 Oli? 5X£5£fSLT 

oinitoyy-y HSrufiij-f (6 1 8) . Sf^^rryr 

-i/ 3 y*7y'z?h^ 9 7X*wisz.l l zmi&ix 
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(616). %<Dmzts:T7 V T-zs a ^yy'i 9 V 
<nm^WM-t h J: 3 CM y x ? y x h 2 9 t^m 
§iU> (616) . UcOl&gklZ. 9yXWn-Vtfm)] 
Lfc<rfciHi»LTApplClient5 0 8KM£iX6 (62 
0) . 

[0044] H^WcfcWC , iHt^^^i^ ServerProt 
ocol 5 0 4(±. ^W^^thtzibC0W\^cr>XU ••/ h' 

£<0j:3t=LTII^§;toti§-g\ Ap P lMgr5 0 2tJj:r/A 

P piication5 1 oizi^xmm^ix^ma. mmzm 

[0 04 5] Applications 1 OtfW.WWyXfrhm 
j££;ft.T^£*^\ «-^^XCMtloadClass()^^ 
ft&Z1x&Zbb%$>. ZtltZl*. ApplMgr5 0 2*^ 
^Application 5 1 0 IC9 7*.* SMtiXX/mt SCI 

yy 9 >XtfiEmz&J8Llitit - fc *>'»iE 

$;ft& . siJo^rftJi. rru ^-^ 3 y^-f yxy yx 

^^•T-S^tCfiJt^ApplMgr^ V y K£4Ej£-r& t 

[0046] m7it. ttv -y-is a xvmtezmni- 
&tzib<?)7 7xra«ai^fj/xfA 5 0 ocoyo », 
?mx-t>2>. m.4it, #»<ksl mmftfx&i. a 
£vmttk*mff-?z>teMz<&m%^-i;*yh£m%.L 

T^S. ZZiZjjk-tXotZ, rr'J^-yay^-y 
J V^7XT'J>6ApplHgr5 0 2(i. fflii^.«S2 0tfOJ 
VM2 2(CfcV>T^T4 , T'J> 0 . jl— -£<0 

cr-ir^Vi^yT'Slff^Appl Client 5 0 8(C*f LiSai 
2 0 X'TT > *m&-t h J: o 

[0047]*4 

mt: ApplMgrtiBEfcJVMT'Slff^T'S)?.. ApplMgHc 

££1 : 0rliOApplication^||tTSrra^.S.. 
X-v-'x y h : 

User=ApplCilentlC«L. y-K ""HPj T-TT'J^r- 

v 3 y rtestj 5r^i&-rSJ;3^. 

ApplCl ient=Appl icationsSr^fef h *X hffliToy"? 
A 

CI ientProtocol = ?74T>h <7)fz!sb(7)* yhV~9M 
fl£ SM-rS*;*. hM9 

ServerProtocol=ApplMgr*-y h«7— ?iIfI£*?ua-?"£ 

AppiMgr=m; >- 3 yv^— 5x 

Application^^^ TT'J 3 yi^f/Ht 



t577 , 'Jy--ygy?7^ 

AppiBase=^i&4'<omi^-— 3 y • -f y^^y^. 

muz^xoiz. mttmmz. ;5^7yM-f; 

5XApplClientU5 1 6f<0?7-f 7yhi- "fry*- 

— v- 3 yfrt>9 ?4 t y r-rry ?— ^ 3 yAppi cnent 

5 0 8^<t)jl— m£7 0 2C:J:-DT$§#rr5<, £^CT 
"CMU »Fy7XApplClientU5 1 6 

r B j *^yy ( Tbegin (IBM) J l=*tJS) 
t. *rtHzm<Ty0 7--zs3y%, rtestj Jgte^- 

tnzm< 9 yAT-fimmt^Z * -v bV-99- V 
•"HPj bZmmt&ytihaMzl&oZtlzJ:*)^ gg 

«. ^*7 0 2(C <fc 0 . ApplCl ient5 0 
8^1^$ it, y-H r H P j TTriJr-yay r te 
stj WmthZtlZ. ApplClient5 0 8(i. ClientProtoc 
ol .startAppl () ^ 7 «y H $-Pf til LT 77 'jy—i^a y% 
Wtoti-t& ( 7 0 4 ) . CI ientProtocol 5 0 6<i. V— H 
r H P j (CfcftSServerProtocol 5 0 4 A.<7)^. yhV— 

(706) . ServerProtocol 504li, KS$Jf3 
— H -?-<0^ApplMgr. startAppl ()y. V •/ K$:Bf ffi"T 

(708) . ApplMgr502(i:. MW^Appl i cation 5 1 
0 £!BB L . •€-C0f3^Appl ication 5 10 (CstartAppl () ^ 
V-y KSrBftti-r (710). Application5 1 0(±. m 
^Thread (Xl/7 K) 5 1 8£4£j£ (712) LXZ 
ne#c0run() (Sgfi 1 ) y V -y F$r^rr-rs ( 7 1 

4 ) . run()y V y HP^IT*{±. ApplBase5 1 4^-fy 
y V -y HAOFifiStL (716). S*<V«9 
$tX-l>. Application 5 1 0 JCV^^rS^t^y — ^ tjS 

§*V5rV**^ run()y y>y H$rittgfcPfai-r£i:* s T' 
-?-LT. Applications 1 Ott. 77>j7--y3 
W yx^yxco*t«^ rup^j iz$m-?& ( 7 1 
8) . 

[0048] mcommcommx-it. Ap P iciass^-y i;*. 

9 Y (-?tcb*>. ClassLoader 5 1 2 ) #>\ Application 

5 1 0<?M yX^yxS-^E^Ht-TSAppl ication^ 5 

[0049] 08«i. Tyv -r-is 3 y^ih&n^-r 
htdfixT)? 7X^i0jift$r^-r^y.7 i A 5 0 ooyo y 

tv^-i.. zzizvk-txdiz. yyvy—isa yv$-y 

A'y' 7XApplMgr{dfflji^§|2 00 J VM 2 2 fcfc^ 

T»rr«t'<?DApplClienW^Lffiii^«S2 0 TTTU 
3 y ^f?it-T S i a S £ i: lz<k *) W±£W3< 

[0050 ] ms 

mi: ApplMgrli. mZJVMt l Zi5^Xm ! n*X'$>&. A 

PPiMgrtcj: 'oryvy-i^ay^y^^a-h^ti 
x^&. Tyvy-i'Tiyimi l z : mi*X'bz>. 
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: BltS^Application^llffSrffih-rS. 
X-yiVh : 

User= ApplCl ientttt L -/ - H H P X'<r>TT 0 ^— ~s a 

ApplCl ient=Appl ications 5: ra^-T-l. hiirai/^ 
J*. 

ClientProtocol = ^5'fT>'MCitr-?)^ y r-*7— ?il 
ftSrJ&a-f YM9 7X 

ServerProtocol = Appl Mgr^>y h V— ?jIfI£#0:S-f & 

ApplMgr=m» tT—i/3 V> 9?X 

Application=(?ih-t" / ^§ApplBase-< yx?VX*Sts 

ApplBase=i?ih-T<^SItf'+'iOm»^-— W fX 

H8fc:*f J:5fc. WiiMmt. 9v4TV\-x.- J ¥9 
7^ApplClientU5 1 6^93-i Tyh^L—^TVir 
—>-3>frt>7y'(T>hTT t J'!r—i'3>'ApplCnent 
5 0 8 jl— if S$ 8 0 2 T-Mte-f-?. . Z (OMTii . 
7?4Tyh3-— f^7XAp P lClientU5 1 6i±. 
TEj ^9?? ( fend (S£T) J (C*tJ&) *tl 
CK7r^--/3y« rtestj 
fyXf-fZmm^^* -/ YV-9 J— Y r H P j 

£. 3--*m$i8 0 2 lz£ *) „ ApplCl ient 5 0 8**H?t 
$*U y-H THP j Wrii^-yay rtestj <D 
HfirrtWlh-TS . ApplClient5 0 8(S. CI ientProtoco 
l.stopAppl (M y -y r-'£Df ft LXTrV *r—is n>*W 
jtti (804) . ClientProtocol5 0 6<±. 9—V 
r H P j T'COServerProtocol 5 0 4 lizftth * >y h V— 

(806) . ServerProtocol 5 0 4 (±. WAM^f^t 
- F L , ^cOf^ApplMgr .stopAppl () ^ y -y KtWW 

(808). ApplMgr5 0 2tt. ^^Application 5 1 
OSrHEU -^(^Application 5 1 0 (CstopAppl (M 
V -y FSPMW (810). Applications 1 0f±. sto 
pAppl ()£& $ tltz&ffilzX o "CAppl Base 5 144>X 
rPVXSriEBU -e<0terminate() (i^D^y^FJ 
DftBi- (812) . -5" LT . 77'Jy---/3 >-(±. Thre 
ad. joinO £fflUTApplBaseaW7 Lfc£ 5r5iSltC-f- 
Application5 1 Oti. ApplBaseS 1 4 4 >X9> 
*cr>W&Z r^T J lz$&s.-?Z, (814). 

[ o o 5 1 ] Try ^--^ 3 >-{i-ene#coxi^ y hi: 

±-oT^4>T*J>S*:*'X ApplBase5 U-^VX^yx 

coffifcfct #l§]»H^yr- •?•£>•&. 7/ l Jy--y3yO 

cOftO(C rMAT^NSrfflvVCjoinO {=Ja-i>) ^ 
VvH^fifflU stop () £0* ffl-rc {c J; 0 SftflflttlsK 



TLT*><ku. 

[00 52] I29<±. Applications 1 OCO^>X9> 
^lt^-co? 7Xt§«Mft5r^-^>-x^A 5 0 OfiOTn y 

r'J ^r— 5^3 W*— $/-v^7XApplMgr5 0 2(±ffl2> 
»iSs20«JVM2 2(CfcV^0lfi : +T'*> , y. loi 

fci±aas<oTr y ^-^ 3 7x^0- h ztimzfp 

[0053] «6 

(RIB : ApplMgdi. Bl(c J VMtciJ^TH^«4»T'S>S. 

i -5t7t(iasccory y ^7— a ^xa<d- K$ix 

tg%: JVM&itfApplMgrJi. S^SriBlggU J--if 
7'Jt-y3y?7X*>J:^ >-X^VXdf-vy^jL$r 

i h ^ x k> * ^ y zmm- h . 

I-y'x>h : 

User=ApplClienMr*fU K r HPj TOTTV-ir 
—is 3 y r s top j Srfitifc-r-S «fc d ^p^f 
^>plClient=ApplicationsS-ra^^"-l>*Xh fil7"D^5 
A 

CI ientProtocol =?7'f7>'h (Cit^S * -y h V— ^ M 

ServerProtocol =ApplMgr^ ••/ V *7— ^ jifit£itQSt~-S> 

ApplMgr=Tr 'J ^— i>- 3 i^-v ^ 7X 

Appl i cati on= Wltt^ # Appl Base^f 9 >X % Sts 

77'Jy--y3y;7X 

ApplBase=^ih-r^#Hfi : 4'COTr 'J dr— >- a >A >X 
9>X 

[0054] 09 \,Z7fcti. o (,Z. HfltticyjAppl ication 
5 1 0<7M y^^yXApplBase5 1 4{±, OutOfMemoryE 
rror$r^-^-?> (902) . Mi t<(±. OutOfMemoryE 
rror(i , Appl icati on.runO^VvK P\<r>* ^6 y *£W N 
y r -'7 2 7{cJ:oT«! ! S§tt.5» (904) . y^yWS 
vs>- K 9 2 7 Ji. ApplMgr. ourOf Memory () ^ V y H S:P? 
ai-T (9 06) CIttCiO. ApplMgr502£2tL^-c7) 
^m^m^th. -eLT. Applications 1 Oti. run() 

Ap P lBase5 14X1/7 YZWitth (90 
8) . ApplMgr 5 0 2ti. ^cOTTy ^-v 3 -y 
i/ji 5 2 trilLT. Appl ication. applCount()yy -y H 
*nft~? ( 9 0 8 ) <T tt,z£ 0Hfi : >t'<7)ApplBases$rW 
LTV^v^7XS:}3|-r. ApplBasesSrHflLTV^V. 
ZtlbTzrOT— isa>lt. f reeMemoryO t l«f^£*tfl 

(9 10) . WCtO. Try^-^gydf^-y^jL 

9 h^mt-fMzm&th. ZOik. ApplMgr 5 0 2 
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TD^— z/3>£1&£;L (9 12). Runtime. gcOSrOf 

*7i;jL?hl)W#:Zix&J:olZ-fZ, (914). Ztl 
fciO. **y#JB;Sfc$fc.&. 
[ 0 0 5 5 ] J3lh. xmicomfcMiz^xmftLtz 

[00 5 6] (.rnmmi ) (20) iz&^ 

TlOtLttfOTr'J^-v-g ^ (26a. 2 6b. 2 6 
c ) &<ift&~t&T7"V tr—^ 3 y?i-y> (24) "C* 
ftot , M« (20)*', ? 7X^'x? 
h- (28a. 28 b) 5IStttl.77 U ^-i" 3 
vis =. (52) t. ( 14 ) ZifrLX?? 

-frvh (12) tiifif s*y h7-^y^7x- 
x(25) t. K*I&*«83I (20) tc^VXh-;P§ 
*ti£ffii£*«f§ (20) ±-eH*T$*tS J a v a(R«v 
yy(JVM) (22) £:. Zffiz.&TTVlr—i'sy 

(24 ) {Cfc^T. (a)iyh'J^WL. 
ffirE^>- h y<0£-*tf. MfBffii^aS (20) izm& 
zi-FZtlX^&?7X*y r > ; *7h (28a. 2 8 
b) Zmitt&?7X*7> : x?h , JXh (2 3) £:. 
(b) mZ*yh7-74 V^x-X (2 5) £tf"L 

-dftfe^-rrvh (12) *>^>sfrr-srru^-^ 
3 y^5^(28a, 28b ) Std-h t. Miem; 

(28a. 2 8b) Sr£j£ L . HUl£T7° U 3 y^f 
+ 7^(52) tCHuiefr^^r^^xjry^x^h (2 
8a. 2 8b) £1SttU mW&tt? 5Xtyy'x ? 

r- (2 8a. 28b) SrffiaTr'J^-^s -/ >- 

jl ( 5 2 ) (CD-H§ixTV>.St>t0i: VxmSWhtztb 

t. fre? ^x^r ? mj x f (23) wk^i 

>- HJ £ftJirr& 7 7x0-^ V y H ( loadAppl () . 
loadAndlnitO ) t . Zmffit&TTV ^—1/ 3 y?^ 
-^'-r (24). 

[0057] (mtmm2) #^5X*/y'x^h (2 
8a. 28b) Ji. Bufe^5X3r7 r ^i^h'JXh (2 

3 ) •c^'J$tis t<?re& •? . jo h u Jr^rL. Htriax 
yh'j^^ luiaffla^ms (20) ±x*m&-< > 

(30a. 30b. 30c) *WSNt&4 VX 
^yx'JXK29a, 29b) £JMrr&. literal 
1 WMOTTV 3 >"-?*-^> (24). 

[0 0 5 8] mtmm3) mm >x?yxoxh 

(29a. 29b) <D&x.y h «J{±. ixyb U{C*fj£ 
-TSHaie^^^VX (30 a. 30b. 30c)C03S 

omiy--i/3>-7^-x> (24) . 

j a v arrot-ysyv^-y't 

import java.io.IOException; 
public interface ApplMgr 



[0059] (mtmm4) mi^-t^^y^y^ 

(30a. 3 0b. 30c ) ^'^RtL^T^^. 
:*:7>*x? h ( 2 8 a . 2 8b) Offtr&W y^^yx 

(30a. 30b. 30c) ££j£LT. MtEftf:^ 
yx^yx (30a. 30b. 30c) £lwfe?7X;t 
/i/'x?K28a N 2 8b) OHUfB^yX^yX'JX 

h ( 2 9 a . 2 9b) tc#jn t . H«fagBfe-r^.# ■< yx 

X^yxOOa. 30b. 30c) ^qEHfl+T'S) 

&zt z^-ttzwz^ memos-r^z ^fyx^ yxcow 

IMyX^yX'JXb (29a. 2 9 b ) (Dffim^y h 

vizttm^&mmnw&m&zwm-z. m^ryv 

^-y 3 y^y»/H (InitO. StartO) ZMffitZ. 

mmm3im<7)Trv y-^ 3 >-?*-^> ( 2 

4) . 

[0060] (HS£««5) friBffla^s (20) ± 

yx(30a. 30b. 30c) ^ggfi^itrS J: 0 
fcU Hffiaffih^# yx^yx (30a. 30b. 
3 0c) a^r*^^ t Z^k-ftzMz. mm±-? 
^>fyx^yx(30a. 30b. 30c) <7)mriew 
yx?yx'jxh (29a. 29b) oitriexvhutc 

3 y •/ h (stopAppi o ) £jyrr& . mtmm4U 

mOTTV y-=/a (24). 

[0061] (mmmme ) c?-.** y tt^tr^ 

^^r'J^® (OutOfHemoryErrorO ) COmttiiZfimL 

~c. Huterru^->'3y^ j r-y>'j. ( 52 ) tc^-v-x 

^y^^iX7t^5X3i-^j:i?h (28a. 28b) c?) 
5t,7yD-WI?7X^i/x7h (28a. 2 
8b) SrgiiRL. Huier7°'J ^-i^ h V^r-r -x->i (5 
2) *^mieSS?LZ:^7X^-7'^x^ h (28a. 2 
8b) SrTya-H-rs^^eU^S^yh*? ( 2 7 ) £ 

Justus . mmm 1 5 im^rr v *r- 

=y f a y> ( 24 ) . 

[0062] ±tcp^L^rJ; 3 tc. *»±. rru 

&£fzizMmzt}^x . fccfci/u y-x©j^*<$ijis§^ 

h* { SklM§^Java{S«.-7>'>'P < gT'llfi : $n-g,. * 
fKBti. XO&fiJ&Oml^TyVlr-i/aycofzMz* 
^ U SJKtW^ «'J»J V-xtf®mHixZ> z\tk& 
tzWr&lz . mtkcr>mft<7>fz#>t,ZT7 V^—isa^** 

[0063] otic. ft»Aarxf«*B&ast«-6. 



p 1 
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{ 

// TTV tr-isB V y V 

public string( ) applClasses( ) throws IOException; 
public stringf ) applications( ) throws IOException; 
public string( ] appl Instances ( ) throws IOException; 
public void loadApplClass( String applName, String className, 
boolean mainClass, byte classData( ] ) 
throws IOException; 
public String initAppK String applName ) throws IOException; 
// mfPt&^-i >?7AT%:lftUttt>%:^ . 
public String loadAndInit( String applName, String className, 

byte classData[ ) ) throws IOException; 
public String startAppH String applName, String appl Id ) throws IOExcep 
tion; 

public void stopAppK String applName, String appl Id ) throws IOExceptio 
n; 

public void unloadAppl( String applName ) throws IOException; 
// ^UAP I 

public long freeMemory( ) throws IOException; 
public long totalMemory( ) throws IOException; 
public double getFreeMemoryLimit( ) throws IOException; 
public void setFreeMemoryLimit( double percent ) throws IOException; 
public boolean getFreeAppsFirstPolicy( ) throws IOException; 
public void setFreeAppsFirst( boolean val ) throws IOException; 
>// interface ApplMgr #£T 

R M I ^— XcT) T 7* 'j^y3y^-y>^y^7x-X OfS^Mpubl i c i 

nterface ApplMgr extends java.rmi .Remote 

{ 

//rr'Jt-ygyfi api 

public void loadClass( String className, byte classData{ ), boolean main 

) throws RemoteException ; 
public Object start Appl ( String className, String args[ ) ) throws Remot 
eException ; 

public void stopAppl ( Object appl ) throws RemoteException; 
unloadClass( String className ); 

public String [ ] enumerateAppl CI asses ( ) throws RemoteException ; 
public Stringf ) enumerateAppls( ) throws RemoteException; 

// JVMfifSSOA* - yxf^^y^^f ^fyx^mm 

public long freeMemory ( ) throws RemoteException; 
public long total Memory ( ) throws RemoteException; 
public Properties getProperties ( ) throws RemoteException; 
} 

imrncom^wtm] [03 ] *^i«ot, rr»j ^--^ 3 >&mff2ii 

[02 ] »'iff zti&m&frwgscozfa y^mx *-is*<D i mmsmmomftyv-^- bv$> 



[0064] 
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[05 ] *W*mm^T9mZtl&T7V-?-i'3 
[06] n-F»f££||^&;t^05(^-r?7X 

1 2 : 3yti-^WfA 



1 4 : *y h7— ? 

2 0 : «i£*«it 

2 3 : rr^-yaV'Mh 

2 4 : rryy-yg 

2 5 : *yb7-?>f^7x-X 

26a. 26b, 26 c : 77^-^3^ 

2 7 : ^'JI^W 

28a. 28b :^7X*/yx^h 
29a. 29b:-<yX^yX'JXh 

3 0a, 3 0b. 30c:77^-y3y^x 
h 

5 2 : Try^-i-a V3fA-y>-i 



[01] 
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